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nw. 
nw. 
nw. 
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Ashevllle N. C .......... 
Blwk Islhd, R. I . .  _.___ 

Do ................... 
Do ................... 

Buffalo, N. Y ............ 
Do ................... 
Do.. ................. 
Do ................... 
Do.. ................. 
Do ................... 

Cantan N.Y ............ 
me &e, wyo .......... 
Cleveland Ohio .......... 
Columbid Ohio. ........ 
Detroit dlch ............ 
Duluth' Yinn ............ 
Eastpd. Ye ............. 
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Do..: ................ 
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EI paso. +ex'. ........... 
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New York, N. Y. .  ......... 
Do .................... no .................... 

Norfolk, Va ............... 
Do .................... 
Do .................... 

North Head, Wash.. ..... 
Do .................... 
Do .................... 
Do .................... 
Do. ................... 
Do .................... 
DO .................... 
Do .................... 
Do .................... 
Do .......... -. ......... 

Okl3homa Okls .......... 
cmvcgo. d. T ............. 
Paamola, Fla ............ 

no .................... 
Point Keyes Light, Calif.. 

Do .................... 
Do .................... 
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Evansville, Ind ........... 17 
Fort Smith Ark .......... I6 
Rannibd. ko ............. 16 
Hatteras,.N. C ............ 

Do .................... 
1ndi.anapolis Ind. ........ 
Lexmnptk.  ............ 
Little or rk .......... 
Loulsvlllr, kji ........... 
Lvnchb .......... 
I femphi~enn. .  ......... 
Modena b t  ah.. ........... 
Mount 'f'arualpms, Calif ... 

Do .................... 
Do .................... 
Do .................... 

New York, N. Y .......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
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Station. 

Point Reyea Light, Calil. 
no .................... 
Do.. .................. 
Do .................... 
DO ................... 

Providenre, K. I.. ........ 
no ................... 
110 ................... 
Do ................... 

St. Louis 110 ............ 
Sandy d o k ,  N. J . .  ..... 

Do ................... 
Do ................... 
no.. ................. 
Do.. ................. 

Tdoosh Island, Wash .... 
Do.. ................. 
Do ................... 
Do ................... 

Toledo, Ohio ............. 
Trenton, N. J ............ 

Do ................... 
Wirhits, Pans. .......... 
Williston, N. I h k  ........ 

SPECIAL FORECASTS AND WARNINGS, WEATHER AND CROPS. 

WEATHER WARNINGS. 

By EDWARD H.  BOWIE, SuperviRing Forecaster, Washington District. 
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At the beginning of the month a LOW was ??si? 
down the St. Lawrence Valley and a trough of re atively 
low pressure covered the Atlantic States. In  the south- 
ern end of this trough a secondary center developed and 
moved eastward, attended by rains along the south 
Atlantic coast. This low pressure system was followed 
during the 2d and 3d by hi h barometer and relatively 

evening of the 3d, when an extensive systeni of low 
preasure was over the West with a storm center over 
Lake Superior and another over the southwestern Rocky 
Mountain Rtgion, warnings of strong winds and snow 
were sent to open orts on Lake Michgan and cold-wave 

system advanced eastward, the northern storm cente.r 
passing rapidly down the St. Lawrence Valley and dis- 
appearing on the Bth, while the southern storni center 
moved east-northeastward and reached the Atlantic coast 
on the 6th. General rains were forecast for the Wash- 
ington District in advance of these LOWS and niuch colder 
weather and. high barometer advanced eastward in their 
wakes. Violent local storms occurred on the 5th in the 
East Gulf and South Atlantic States, attending the east- 
ward assage of the southern storm center just referred 
to. 8n the morning of the 4th cold-wave warnings were 
ordered for Michi an, except the southeast portion, and 

day the dis lay of cold-wave warnings was extended to 

Indiana, Kentucky, east and central Tennessee, Missis- 
sippi and Alabama. On the 5th the dis lay of cold-wave 

Carolina, and northwestern Florida. Much colder weather 
covered these regions but the fall in temperature was less 
than that required to justify cold-wave warnings. At 
3 p. m. of the 5th when the center of the disturbance was 
over the upper Ohio Valley, northwest storm-warnings 
were displayed on the Atlantic coast at and north of Ca e 
Hatteras and during the night of the 5th strong win , 
and in some places gales, occurred in the regon where 
warnings were displayed. The next storm of mportance 

low temperatures east of t B e Mississippi River. The 

warnings ordered P or Upper Michigan. This low pressure 

for northwestern 5 ndiana, and the evening of the same 

cover sout i eastern Michigan, eastern and southern 

warnings was extended to Georgia, rp orth and South 

to cover the Washington District was central at  5 a. m. 
of the Yth over eastern .Texas, having moved to that 
region from Nevada in the preceding 48 hours. This 
storm moved rapidly northeastward and increased greatly 
in intensity. At 8 a. in. of the 9th, its center (29.40 
inches) was at  Toledo, Ohio, and at  the same hour on.the 
10th its center (29.18 inches) was near the niouth of the 
St. Lawrence River. General and heavy rains and gales 
attended this cyclone during its passage across the 
Washington Forecast District. On the morning of the 
5th storm warnings were displayed on the Gulf coast at  
and between Bay St. Louis and Tam )a and on the Atlantic 

At 4 p. in. of Bhe 8th warnings were ordered for the coast 
north of Ca e Henry to  Boston and at 10 . m. of the 

tended northwar8 to Eastport. 
Warnings of northeast gales and suow were sent open 

ports on Lake Michigan. Gales oc.cuiTed as forecast and 
there were heavy snows in parts of lower Michigan. The 
air pressure increased and remained nbove normal after 
the eastward passage of this stonii until tho 15th. 
Warnings of the coming of high win& were dispatched 
to o en wrts on Lake Michigan ou the 12th aud 13th and 
on t $ 1  e atter date northeast storm warnins were dis- 
pla ed on the Atlantic coast at and betweeu bandy Hook 
an B Eastport. On the morning of the 13th cold-wave 
warnings were ordered for New England and coiisidcrlibly 
colder weather followed during the eucceeding 34 hours. 
On the 15th the pressure had become subnornial generally 
west of the Mississi pi River, with storm centera orer 

in over the grent central valleys. This 1oiv pressure 
system advanced slowly enstward find raim con tinusd 
over much of the country east ol" the Mississip i River 
until the 19th. On the 16th and 17th heavy an 9 general 
rains and local wind storms occurred in the O h 0  and 
lower Mississip i Valley and the East Gulf States. These 

strong win& were sent to open ports on Lake Michigan 
on the 16th and 17th, and on the 17th at  3 p. m. storm- 

coast at  and between Titusville, F 1 a., and Cape Henry. 

same day t E e revion of storm warning disp s ay was ex- 

North Dakota aud 2 ew hlesico and rains had a l r cd ;~ .  set 

conditions ha a been previously forecast. Warnings of 



I88 

warnings were displa ed on the Atlantic coast at and 

saine da warnings were ordered for the At antic coast 
north; o f  Boston. Strong winds occurred during the 
fdowing 24 to 36 hours in the region where warnings 
were dis layed. This low pressure systeni was followed 
b high! aronieter and cool weather generally west, of the 
L i s s i  pi River during the 19th to 25th, during which 

eriod re uent foreca,sts of frosts were necessary for the 

East Guljf States; also on the 19th northeast storm 
warnings were nec,essary on the Atlantic coast between 
Boston and Sandy Hook, because of the presence of a 
storm of considerable intensity near the Beniiudns. 
The msure remained low over tliat region until the 

Grand Banks. Strong win s prevailed off' the north 
Atlantic and midtLIe AtIantic coasts from the 1Sth to 
24th. During the 25th the barometer was low over the 
Great Plains and the southern Rocky Mounta.in region 
and on the 26th this low pressure systeni \ V ~ S  over the 
Mississip i Valley in the form of 2% ' troiiqb " tha t ex- 

This "trough" advanced eastwwd arid on tlie 27th it , 
covered the interior 'of the Atlantic States am1 general 
rains were then faIIing over the eastern Stnt.es. There 
were strong indioations a t  this time (S n. m. of t,lie 2'7th) 
that the southern elid of this trough mould become an 
intense storm in the succeeding %-hours and, in anticipa- 
tion of this formation, storm warnings were disilayed 
on the Atlantic coast a t  and between Jscksscmvil ! e .  and 
Nantucket and on the afternoon of the same clay the 
region of display of storm warnings was e s  tended north- 
ward to Eastport. By S p. m. of the 27th the center 
(29.44 inches) of the storm was over New Jersey and a t  
8 a. m. of the 28th it was 11em Block Island, R. I., where 
the barometer stood at 39.14 inches. After remaining 
a proximately stationary for t ~ e l v e  hours the center of 
d e  disturbance pmsecl eastm-srd OR tlie cuclst. serere 
ales prevailed dong and off the New England uncl mid- 

!le Atlantic coasts from the night of the 26th uutil the 
end of the month, and heavy snow fell in pnrts of New 
England and New I'ork. The warnings of the severe gales 
were issued well in advance of their occurrence and were 
no doubt effective in preventing loss of life and of shi s. 
This storm was followed by decidedly colder weather, t P ie 
dis la of cold-wave warnings being necessary 011 the 
28% 9or upper Michigan, on tlie 27th for tlie interior of 
New Pork and northern New England and on tlie 28th 
for parts of southern New England. Moreover, frequent 
warnings of frosts were necessary for the southern Stares 
on nnd after the 27th of tlie month. 

P between Boston and F ape Henry, and a t  6 . rn. of the 

bdd le  Pq At antic and interior of the South Atlantic and 

a !Mth, w Yl en the storm center lassed nortlieastu-nrd to the 

tended P rom Louisiana nortliwarcl to La. \e Superior. 

WARNINGS FROM OTHER DISTRICTS. 

Chicago, 111. , orecast district.-Cold-ware warnings 

North Dakota, on the 3d-Jth. They were fully verified 
in northern sections ancl partially to the southward, but 
failed of verification in Wyoming, because of the advance 
of an area of high pressure eastward from the middle 
Pacific coast. 

The only other warnings of importance were those 
issued for the Dakotas, Minnesota, southern Montane, 
and extreme northern Wyoming on the 19th. These 
were mostly verified, escept in estreme northern Wyo- 

ew Orlearn, La., forticast dktrici!.- Northwes t-s torm 
warnings were issued on indications of the evening map 

were issued for t f; e entire district, escept Montana and 

.-Chas. L. Bitchell. 

of March 4 and' Wed' verified by moderate northwest 
gales, which attended a moderate Him as it moved south- 
ward in the rear of a trough of low pressure estending in 
a northeast-southwest direction. 

were displayed from Gaheston to 

Tesas coast during the %th, and were justified. 
On.the morning of the 3d a trough of low pressure, wi$h. 

centers over eastern South Dakota and northern Colorado, 
wa,s advancing soutlieitstwa.rd, followed by moderately 
high pressure from western Canada, with a pronounced 
temperature gradient; Freezing u-eatlier within . 36 
hours was forecast for the northwestern portion of the 
district and rnld-wave rraimings were issued a t  ni h t  for 
Okldiomn. n.nd northwestern Arkansas. The col i -wave 
w-ttrnings were extended on the morning of the 4th to 
include northern Louisiana nnd tlie northern and western 
pnrt.ions of east 'Tesns snd were further esteiided m the 
afternocui over the southeustern portion of east Texas ex- 
rcpt the estreme west of the coast. Cold-wave warnings 
were issued on the moming of the 5th for enstern and 
southern Louisiana. 
in const sertions, where cloudiness generally prevailed 
on tlic niorning of the 5th and the tempernture fall .was 
less t h n  over the interior. StocBnien were given 
timely notice of t,lic cold wave also. 

A cold-wc-iive w.nrning for Oldulionia ancl tlie TeFas 
P~nltandle issurcl on tlie lgtli, proved to be not justified. 
While t-lie nrua of liigh pressure in this instance ushed 
soutliward dong the eiistern slope of the Rocky %oun- 
tains with IL Inrge increase of pressure, the position and 
morement of the ttren of low pressure were unfavorable 
2nd tlic temperntures were not unusually low. 

Frost w-itrnings were desirecl orily in coast see tions at 
tlw beginning of t,he month but were requested for all 
sections, ewe I t  the extreme northwest, by the 31st. 
W-itriiings of 1 ros t,, or freezing temperature, or lower, 
were issued for sonie port,ions of the interior on the 5th, 
S t h ,  10tl1, lltli, 12tl1, 13tl1, 17t,li, 31st, 25th, 36&, 27th, 
2Sth, a i d  SOtli, m c l  were verified in most instances. 

Firs-wen ther marnings mere issued for the forested 
re ions of' Olilahoma on the 13th and 14th, and of 
il%ansss on the lJtli, nncl were 'ustified.-B. A. U g h .  

Denver; Cdo., fowcmt dist&t.- t nsettled weather pre- 
dominated in the Denver forecast district during March, 
but tenipcratures were not severe; in.fact, cousiderin the 
large number of deep lowpressure areas that crosse % the 
centrtd and southern parts of the district, tlie interrup- 
tions to tho prevailing mild weather were slight and of 
short duration. This was unusually true ofdie northern 

In  the southern part of 

reniarkable persistency of precipitation during the last 
decade, with hemy rains and snows on the eastern slope. 

On the morning of tlie 3d a low- ressure tuea was 
central in southeastern Colorado while F iigh pressure with 
zero temperatures prevailed in eastern Montana and 
Alberta. Cold-wave warnings were issued in the morning 
for northeastern, Colorado, mid warnings of a moderate 
cold wwie in tho evening for southeastern Colorado. 
Sharp falls in temperaturk occurred, but technically the 
warning wns verified only in the eastern border counties. 
On the morning of the lgth, ~ a r ~ i i ~ g s  for the lambing &nd 
sheep shearing interests of Utah were issued !n anticipa- 
tion of the coming of c.older weather with rain or snow. 
There was a general fall in temperature, but the precipita- 
tion was local. I n  the evening, warnin a of a moderate 
cold wave in enstern Colorado were issue f ; Temperature 
falls of 35" to 32" occurred throughout the eastern half 

SnialI-crii.ft waiiiiii 
New Orleans during t T e afternoon of the Sth, and on the 

The warnings were verified escept , 

uadrants of the delressiops. 
&e districk, especialy \ in New Mesico, t!iere was a 



of the State. On the mornin of the 25th low pressure 
overlay the southern Rocky bountain region with one 
of the low centers in southeastern .Colorado, while tlie 
crest of the anticyclone north of Montana was fully 
sis-tenths of an inch higher. The warning issued was 
for a moderate cold wwe  in estreme eastern Colorado. 
The front of the high-pressure area moved southeastward 
and sharp falls in temperature occurred, but it is doubtful 
whether the warniitg was justified over a considerable 
area. A frost warning was issued for southeastern New 
Mesico on the morning of the 26th; this warning was 
fully verified, several of tlie substations in the Roswell 
fruit district reporting a reading of 3 2 O . -  Fredk. 11. 
Branden h r g .  

Sane FTC(:II&CO, C'crl., .forecast d,ishG-t.-Duriiig the first 
and second decades storm weather continued with but 
little cessation in the nort i Pncific States and occurred 
with marked fre uency in northern California aid tlie 
Plateau region. %here was another stormy periocl in the 
coast States, from central California north, mar the close 
of the month. In soutlieiii California there were two 
rainy s ells: from tlie 13th to ITjtli, and from the 19th to 
32d. #%le there were a large nuniber of rainy days in 
this district, esceyt in southern Cnlifornin, the precipitn- 
tioii for the month was below normal esce t near tho coast 

Storm warnings were orclered on nine days and small- 
craft warnings 011 two. Live-stock warnings were issued 

from Eureka to Roseburg and a t  Tatoos P 1 Islaiicl. 

on the 14th and 15th and oli the lSth, for the northern 
Plateau region and northeastern California. These were 
only partially verified, as the conditions did not develop 
the severity espec.ted. 

The storm of the 13th and 14th . ave the highest 
winds of the month in California, withtail and thunder- 
storms at niany laces in the interior, snow on the 
mountains around? Snn Francisco Ba& and estendiiig 
wcll clown in the foothills of the Coast ange aild Sierra' 
Nevnda Mountains. On the 13th, lightning struck the 
residence of Mrs. Mmuel Paulo, in the southwestern 
portion of Stockton, San Joacpin County, teariw a hole 
nearly 3 feet in diameter through the roof Mrs. 
Paulo, her baby, and a neighbor were in the house at  
the time but none of theni was injured. Durine the 
snnie storm, in Los Angeles County, a small cBurch 
collilpsed at  Otterbein and the roof was blown from a 
fnrmhouse and power lines were badly damaged in that 
virinity. 

Tlio temperature was ahove normal in the northern 
portion of this district and below in the southern. There 
were no innrked colcl s ells. Heavr frosts occurred on 

enough to cause injury. 
At tho clouc, of the month clecicluous fruit was in full 

blooni in California and no injury had been reported 
from ctitiicr frost, rain, or wintIe.--b. FZ. W Z s o n .  

scvtwl niiwnings in Ca f ifornia, hut they were not severe ' 

RIVERS AND FLOODS, MABCH, 1919. 

l3y H. W. SMLTH, Temporirily in  Charge. 

[Datrd: Weather Bureau. Washington. Apr. 30. 1919.1 

The meltin of snow m d  breaking u of the ice in the 
Connecticut k v e r  on the 21st to S3iPcaused some ice 
gorges and the river was about bad-full. Heavy rains 
on the 26th and 27th caused a second rise to ruotlerate 

Moderate to heavy ritins in the south Atlantic States 
from trlie 7th to 9th caused most of tlie rivers to rise from 
1 to 5 feet above flood sttqes. Losses were confined 
mostly to bridges mil live stock. 

Gulf 

of the first lveek of hiarch. heav 
from t,he 5th to 9th, causing most of the rivers to pnss 
flood stages. The greatest rise was in the Alabma 
River, which was 1-1 feet above the flood stage at Selma, 
Ala. A second rise occurrerl in tlie Tonibigbee and 
Pearl 1Eivers from the 1Wi to 2lst. Only the very low- 
est river bottoms below Tuscaloosa, A h ,  were over- 
flowed. The West Pearl River was above flood stage 
during the entire month. 

General rains ani1 melting snow on the 15th ancl 16th 
caused moderate flood stages in nortliwestern Ohio slid 
in southern Michigan. Losses were largely confined to 
roads, buildings, and suspension of business. 

General moderatme to 1ic.nvy rains on the 5th and 6th, 
Sth and 9th, and 14th to 16th over the Ohio River wut.er- 
.shed caused most of the streams to rise slight.1y above 

The Ohio River was in flood from Hen- ! ~ ~ ~ ~ , % ~ ~ ;  to the mouth of the river and the Tennessce 
River assed the flood stawes at  most places below Gun- 
tersil e,. ~ 1 ~ .  but littye plowin had beell <lone and 
no plmtm , the losses were confine( largely to harvested 

The Miami and Stillwater Rivers were slightly above 
flood st.:tgc.s on the 17th ancl lfith, causing a sus ension 
ol' conatructioii work uf the Miami conservency &strict. 
But little damage was cloiie, escept that due to suspension 

Very heavy rains occurred in Chester and Decatur 
(.!oundes, Tenn. The following account mas furnished 
by ltoscoe Nunn, meteorologist, Ntwhville, Tenn.: 

There was an unusudly heavy rainfall over the western part of 
Tennessee on Jiarrli I I; and the early morning of the 17th me figure). 

county', :tiid 11 j .5~  inches at IIendersoii. t.'hexter County. Nearly all 
stations lorated west of n line extending from Robertson to Hardin 

flood stages. But little c-lmage was done. of morlr. 

The floods that were in progress in the 
States at  the end 01 I?&ruary hac1 subsi&d by the elit1 The largest :rniouuts recurded were 10.50 inches nt Perryvil (l e, Decatur 

Ra,ins 

FIG. I.-Heavy rllinfall in West Tennessee on Mar. Wli, 1919. 

Countien received a t n t d  of 5 incheq or more. while to the east of thi8 
line the rainfall wns much lees. At Meniphis 9.72 inches were recorded 

S.73 inches fell in 12 hours, Eom 10 a. 'm. to 10 p. m. of t,he 16th. 
in 2-1 hours. exceeding 2.11 revious ,O-i-hour records. Of this amount f P 

crops and k ive stock. 


